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https://youtu.be/fmP-ymRhI9U

Our Mission YouTube Video

https://youtu.be/fmP-ymRhI9U
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Los Alamos Mission Critical to US and our Allies’ Security

Mission:  To support our nations’ current and developing stockpile through excellence in 
fundamental and foundational science, design and system engineering; advanced system analysis; 

and program management.  To lead the development of the future stockpile and deterrence.

As we enter another great powers struggle, LANL must take a strong 
leadership role in shaping the future deterrence of the US and our allies.

• Los Alamos is responsible for the 
NATO deterrent, is critical to the 
UK at-sea deterrent, and has 
designed over 90% of the current 
US stockpile.

• Los Alamos MUST lead the 
stockpile into the next phase of 
nuclear deterrence.  
− Who else is going to do it?

• To succeed, we need to leverage 
across several funding sources 
and sites to both answer the 
tactical needs of the current 
stockpile and to develop 
capabilities and personnel to 
meet future challenges.
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Los Alamos National Laboratory
Capability Pillars–Energetic Materials
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High Explosive Strategy Document and Explosive 
Maturation Standard
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Los Alamos Weapon Engineering is Critical and Unique

• Time and Life of Stockpile Scope: LANL must excel in 
supporting the current stockpile (surveillance), 
supporting the programs of record (B61-12, W88 Alt 
370, W80-4, W76-2, W87-1, and the W93) as well as  
future programs (NVIS, HDBT, etc..)

• Capability Breadth:  LANL must succeed in fundamental 
and foundational science, component design, 
qualification and production, and system engineering 
and program management.

• Operational Complexity:  LANL manages experimental 
sites, large computer systems needs, and investigatory 
facilities (WESTEC).
− Explosive Facilities
− Nuclear Facilities
− Basic Research Laboratories
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Weapons Engineering
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Los Alamos History of High Explosives and
Drive to do Better
• Los Alamos developed and implemented the use of high explosives (HE) 

to perform complex physics.

• Originally, LANL started with melt-castable explosives (Octol, Comp-B, 
Tritonal).

• With the drive to miniaturize during the Cold War, focused on the 
development of plastic-bonded explosives (PBX).
− Introduction of PBX 9404 was a game changer in weapon design

• However, PBX 9404 was responsible for some terrible accidents and 
deaths.

• Can we do better? Yes!
− PBX 9501–Orders of magnitude safer than PBX 9404, with similar performance.
− PBX 9502–The first “insensitive” high explosive (TATB)–Does not DDT.
− The stockpile was transformed again, and Los Alamos took the lead.

The High Explosive Chosen for a Weapon Dictates the Design
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High Explosives at Los Alamos, the New Renaissance
• Los Alamos has developed two new PBXs—the first in several decades.
− PBX 9701 – DAAF Based explosive, may be a new IHE with much better 

performance than PBX 9502
− PBX 9751, a possible replacement for PBX 9501

• Los Alamos is developing new methods for producing explosives—faster, 
cheaper, and safer.
− Extrusion
− Additive Manufacturing
− Particle Injection Modeling (PIM)

• Los Alamos is working with the other NNSA labs to better understand HE 
properties in explosive safety and performance — HE grand challenge.
− Fully interrogate the safety and performance parameter space
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Particle Injection Modeling as One Option

• PIM has several goals at LANL.
− Improve safety of HMX-based explosives
 Crystal effects
 Fewer voids

− Increase throughput at the production plants
 More near-net shape
 Less machining and handling

− Replace the current very hazardous and expensive mock-production methods 
currently used at LANL and the plants

• Collaboration is a critical goal as well as the key to success
− EMRTC and LANL collaboration will help make PIM a reality and hopefully 

generate other ideas and concepts to help move the new HE renaissance forward
− Collaborations between students, faculty, and LANL staff help develop the 

nation’s future leaders who will keep this nation safe and secure
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Closing Remarks

• I am very excited to see the work and capability at EMRTC.

• This is an exciting project that has the chance to change the way we 
produce HE parts for both the DoD and NNSA.

• Collaboration with EMRTC is critical to the success of this project.

• LANL and EMRTC will need to work together closely to make sure this 
program is a success and that we all remain safe and secure while doing 
the work.

• Thanks!

Questions?
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